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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
volume of buffer necessary to store the XML 
data having many repeated items in an RDB. 
SOLUTION: The XML data is stored in the RDB 
by tracing the internal data having a structure 
of the XML data as a storage object, having the 
correspondence with the RDB, and having the 
buffer for only one set with respect to the 
number of repeated parts of the XML data, and 
simultaneously issuing an SQL sentence 
performing the data adding operation to the 
RDB while reading the XML data. Here, with 
respect to the repeated parts of the XML data, 



the record is inserted by issuing an INSERT 
sentence using a dummy value in a column on which the value in the record has not 
yet determined, to a table storing the value of a tag of the repeated part of the RDB at 
a time when the value of the tag is accumulated in the buffer by every repeated part 
(step SI 07). When the value of the tag corresponding to the value of the column from 
which the dummy value is written out, is read out from the XML data, an UPDATE 



sentence is issued to update the record (step S106). 
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CLAIMS 



[Claim(s)] 

[Claim 1] Enclosure to RDB of XML data equipped with a storing means store said 
XML data in said RDB by publishing the memory which memorizes the in-house data 
which expresses the structure of the XML data used as the candidate for storing, and 



has a buffer only for a lot about the number of the repeat parts of said XML data with 
correspondence relation with RDB, and the SQL sentence which performs data add 
operation to said RDB while reading said XML data at the same time it follows said 
in-house data in order. 

[Claim 2] Said storing means about the repeat part of said XML data As opposed to 
the table which stores the value of the tag of the repeat part of said RDB concerned 
for every repeat part when the value of a tag is accumulated in a buffer A means by 
which the value in a record publishes the INSERT sentence which used the dummy 
value for the column which has not yet become settled, and inserts a record, 
Enclosure to RDB of the XML data characterized by including a means to publish a 
UPDATE sentence and to update said record when the value of the tag corresponding 
to the value of the column writing out the value of said dummy is read from said XML 
data. 

[Claim 3] The acquisition equipment of the XML data from the RDB equipped with an 
acquisition means acquire said XML data from said RDB by publishing the memory 
which memorizes the in-house data which expresses the structure of the XML data 
used as the candidate for acquisition, and has a buffer only for a lot about the number 
of the repeat parts of said XML data with correspondence relation with RDB, and the 
SQL sentence which perform data-acquisition actuation to said RDB while writing out 
said XML data at the same time it follows said in-house data in order. 
[Claim 4] Said acquisition means about the repeat part of said XML data A SELECT 
sentence is published to the table which stores the value of the tag of the repeat part 
concerned. After accumulating the value of the column in the record concerned in the 
corresponding buffer for every record, Acquisition equipment of the XML data from 
RDB including the means which repeats the processing which reads the value 
corresponding to the tag of the repeat part concerned from said buffer, and is written 
out to the stream of said XML data according to claim 1. 

[Claim 5] Reading said XML data at the same time it follows in order the in-house data 
which expresses the structure of the XML data used as the candidate for storing, and 
has a buffer only for a lot about the number of the repeat parts of said XML data with 
correspondence relation with RDB It has the storing step which stores said XML data 
in said RDB by publishing the SQL sentence which performs data add operation to 
said RDB. And said storing step About the repeat part of said XML data As opposed to 
the table which stores the value of the tag of the repeat part of said RDB concerned 
for every repeat part when the value of a tag is accumulated in a buffer The step in 
which the value in a record publishes the INSERT sentence which used the dummy 



value for the column which has not yet become settled, and inserts a record, The 
storing approach to RDB of the XML data characterized by including the step which 
publishes a UPDATE sentence and updates said record when the value of the tag 
corresponding to the value of the column writing out the value of said dummy is read 
from said XML data. 

[Claim 6] Writing out said XML data at the same time it follows in order the in-house 
data which expresses the structure of the XML data used as the candidate for 
acquisition, and has a buffer only for a lot about the number of the repeat parts of said 
XML data with correspondence relation with RDB It has the acquisition step which 
acquires said XML data from said RDB by publishing the SQL sentence which 
performs data acquisition actuation to said RDB. And said acquisition step About the 
repeat part of said XML data A SELECT sentence is published to the table which 
stores the value of the tag of the repeat part concerned. The acquisition approach of 
the XML data from RDB containing the step which repeats the processing which reads 
the value corresponding to the tag of the repeat part concerned from said buffer, and 
is written out to the stream of said XML data after accumulating the value of the 
column in the record concerned in the corresponding buffer for every record. 
[Claim 7] The computer which constitutes the enclosure to RDB of XML data Reading 
said XML data at the same time it follows in order the in-house data which expresses 
the structure of the XML data used as the candidate for storing, and has a buffer only 
for a lot about the number of the repeat parts of said XML data with correspondence 
relation with RDB It is a storing means to store said XML data in said RDB by 
publishing the SQL sentence which performs data add operation to said RDB. About 
the repeat part of said XML data As opposed to the table which stores the value of 
the tag of the repeat part of said RDB concerned for every repeat part when the value 
of a tag is accumulated in a buffer A means by which the value in a record publishes 
the INSERT sentence which used the dummy value for the column which has not yet 
become settled, and inserts a record. The program operated as a storing means 
including a means to publish a UPDATE sentence and to update said record when the 
value of the tag corresponding to the value of the column writing out the value of said 
dummy is read from said XML data. 

[Claim 8] The computer which constitutes the acquisition equipment of the XML data 
from RDB Writing out said XML data at the same time it follows in order the in-house 
data which expresses the structure of the XML data used as the candidate for 
acquisition, and has a buffer only for a lot about the number of the repeat parts of said 
XML data with correspondence relation with RDB It is an acquisition means to acquire 



said XML data from said RDB by publishing the SQL sentence which performs data 
acquisition actuation to said RDB. About the repeat part of said XML data A SELECT 
sentence is published to the table which stores the value of the tag of the repeat part 
concerned. The program operated as an acquisition means including the means which 
repeats the processing which reads the value corresponding to the tag of the repeat 
part concerned from said buffer, and is written out to the stream of said XML data 
after accumulating the value of the column in the record concerned in the 
corresponding buffer for every record. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which acquires the 

equipment and XML data which store XML data in RDB from RDB. 

[0002] 

[Description of the Prior Art] In case the data described by XML (extensible Markup 
Language) are stored in RDB (Relational Data Base), XML data all are not stored by 
the stream (Stream) as it is, but each column of RDB and the value of each tag of 
XML are matched, and it stores in some tables so that retrieval etc. can be performed 
effectively. For this reason, after this conventional kind of enclosure changes XML 
data into the XML data of other formats which are easy to store in RDB collectively 
and stores them in a buffer, it is stored in RDB. Moreover, in case the XML data 
stored in this way are acquired from RDB, XML data were taken out collectively, and it 
accumulated in the buffer, and has changed into the format of the target XML data 



from the format which is easy to store. The tag of XML data of the XML data of the 
format which is easy to store in RDB is usually XML data of the following formats that 
the column name of RDB and the value of a tag serve as the contents of the column 
of RDB. 

[0003] <Data> <Record1 <Column1» </Column1> value1-1 Column <Column2> 
</Column2> value1-2 Column <Column3> </Column2> 1-3 </Column3> </Record1> 
<Record2> <Column1> value2-1 </Column1> <Column2> value2-2 Column 
<Column3> value — value2-3 </Column3> </Record2> </Data> [0004 — ] 
[Problem(s) to be Solved by the Invention] Although the DOM (Document Object 
Model) object which are usually a XSLT (extensible Style Language Transformation) 
processor and a parsing tree is used with the conventional equipment which has such 
a configuration The memory space which a XSLT processor or a DOM object generally 
uses as a buffer If the XML data to treat become large, along with it, it will become 
large. It cannot maintain at the constant value of the same order as the magnitude of 
the data (DTD (Document Type Definition) or XMLShema) which do not depend the 
amount of memory which the whole equipment uses on the size of XML data, but 
express the structure of XML. 

[0005] Since the reason is stored in DB after it changes XML data into anhedron-type 
XML data collectively and stores them in a buffer, when an iteration item performs 
this about XML data with large a large number size, it is because the amount of use 
memory is proportional to the size of XML data in almost all cases. 
[0006] 

[Objects of the Invention] When it stores XML data with many iteration items in RDB, 
the purpose of this invention does not depend the amount of use memory on the size 
of XML data, even if a large number [ the purpose / XML data / an iteration item ], but 
is to enable it to maintain at the constant value of the same order as the magnitude of 
the data DTD showing the structure of XML etc. 

[0007] When acquiring XML data with many iteration items from RDB, another purpose 
of this invention does not depend the amount of use memory on the size of XML data, 
even if a large number [ purpose / XML data / an iteration item ], but is to enable it to 
maintain at the constant value of the same order as the magnitude of the data DTD 
showing the structure of XML etc. 
[0008] 

[Means for Solving the Problem] The enclosure to RDB of the XML data of this 
invention The memory which memorizes the in-house data which expresses the 
structure of the XML data used as the candidate for storing, and has a buffer only for 



a lot about the number of the repeat parts of said XML data with correspondence 
relation with RDB, It has a storing means to store said XML data in said RDB, by 
publishing the SQL sentence which performs data add operation to said RDB, reading 
said XML data at the same time it follows said in-house data in order. Said storing 
means more specifically about the repeat part of said XML data As opposed to the 
table which stores the value of the tag of the repeat part of said RDB concerned for 
every repeat part when the value of a tag is accumulated in a buffer A means by which 
the value in a record publishes the INSERT sentence which used the dummy value for 
the column which has not yet become settled, and inserts a record, When the value of 
the tag corresponding to the value of the column writing out the value of said dummy 
is read from said XML data, a means to publish a UPDATE sentence and to update 
said record is included. 

[0009] Moreover, the acquisition equipment of the XML data from RDB of this 
invention The memory which memorizes the in-house data which expresses the 
structure of the XML data used as the candidate for acquisition, and has a buffer only 
for a lot about the number of the repeat parts of said XML data with correspondence 
relation with RDB, It has an acquisition means to acquire said XML data from said 
RDB, by publishing the SQL sentence which performs data acquisition actuation to 
said RDB, writing out said XML data at the same time it follows said in-house data in 
order. About the repeat part of said XML data, said acquisition means publishes a 
SELECT sentence to the table which stores the value of the tag of the repeat part 
concerned, and after it accumulates the value of the column in the record concerned 
in the corresponding buffer for every record, more specifically, it includes the means 
which repeats the processing which reads the value corresponding to the tag of the 
repeat part concerned from said buffer, and is written out to the stream of said XML 
data. 
[0010] 

[Function] For every repeat part, if it is in acquisition equipment from RDB of the XML 
data of this invention, when the value of a tag is accumulated in a buffer, to the table 
which stores the value of the tag of the repeat part of RDB concerned, the value in a 
record publishes the INSERT sentence which used the dummy value for the column 
which has not yet become settled, and inserts a record about the repeat part of XML 
data. And a UPDATE sentence is published and updated when the value of the tag 
corresponding to the value of the column writing out a dummy value is read from XML 
data. The table of RDB which stores the value of the tag of the repeat part of XML 
data by this When it also stores the value of the tag of the outside which is not 



included in the repeat part, the beginning of data to the table concerned An INSERT 
sentence, Although it separates to the multiple times by the UPDATE sentence, 
however large only the buffer only for a lot may be sufficient about the number of the 
repeat parts of XML data and the size of XML data may become, the size of an 
in-house data does not exceed the magnitude of DTD. 

[001 1] Moreover, if it is in the acquisition equipment of the XML data from RDB of this 
invention About the repeat part of XML data, a SELECT sentence is published to the 
table which stores the value of the tag of the repeat part concerned. After 
accumulating the value of the column in the record concerned in the corresponding 
buffer for every record, in order to repeat the processing which reads the value 
corresponding to the tag of the repeat part concerned from said buffer, and is written 
out to the stream of said XML data. However large only the buffer only for a lot may 
be sufficient about the number of the repeat parts of XML data and the size of XML 
data may become, the size of an in-house data does not exceed the magnitude of 
DTD. 
[0012] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0013] If drawing 1 is referred to, the enclosure 100 to RDB of the XML data in the 
gestalt of operation of this invention is equipped with the memory 102 which 
remembers in-house-data DAI 01 to be the storing means 101 to RDB of XML data, 
and is connected to the input device 104 which memorizes the XML data 103 used as 
the candidate for storing, and RDB 105 which stores XML data. Input devices 104 are a 
magnetic disk, a communication buffer, etc. In addition, 110 is computer-readable 
record media, such as a magnetic disk and semiconductor memory, and the program 
for storing is recorded. The program for storing recorded here is read by the computer 
which constitutes enclosure 100, and the storing means 101 as a module is realized on 
the computer by controlling actuation of the computer. 

[0014] In-house-data DAI 01 is prepared in advance every XML data 103 used as the 
candidate for an input, expresses the structure of the XML data 103, has 
correspondence relation with RDB 105, and has a buffer only for a lot about the repeat 
in the XML data 103. In-house-data DAI 01 has structure of the tree structure which 
made the repeat part of the XML data 103 the child segment about the data (DTD or 
XMLShema) showing the structure of the XML data 103, and, more specifically, has 
the XPath, the table name of RDB 105 and column name which are matched with it, 
and a buffer holding a value about the tag of XML into which a value can go. A parent 



segment and a child segment are connected with a pointer. 
[0015] Reading the XML data 103 of an input at the same time it follows 
in-house-data DAI 01 in order, the storing means 101 operates so that the SQL 
sentence which performs data add operation to RDB105 may be published. However 
large the size of the XML data 1 03 may become at this time, the size of in-house-data 
DAI 01 does not exceed the magnitude of DTD. 

[001 6] Moreover, the acquisition equipment 200 of the XML data from RDB in the 
gestalt of operation of this invention is equipped with the memory 202 which 
remembers in-house-data DA201 to be the acquisition means 201 of the XML data 
from RDB, and is connected to the output unit 204 which memorizes RDB205 which 
stores XML data, and the acquired XML data 203. Output units 204 are a magnetic 
disk, a communication buffer, etc. In addition, 210 is computer-readable record media, 
such as a magnetic disk and semiconductor memory, and the program for acquisition 
is recorded. The program for acquisition recorded here is read by the computer which 
constitutes acquisition equipment 200, and the acquisition means 201 as a module is 
realized on the computer by controlling actuation of the computer. 
[0017] In-house-data DA201 is prepared in advance every XML data 203 used as the 
candidate for acquisition, expresses the structure of the XML data 203, has 
correspondence relation with RDB205, and has a buffer only for a lot about the repeat 
in the XML data 203. In-house-data DA201 has structure of the tree structure which 
made the repeat part of the XML data 203 the child segment about the data (DTD or 
XMLShema) showing the structure of the XML data 203, and, more specifically, has 
the XPath, the table name of RDB205 and column name which are matched with it, 
and a buffer holding a value about the tag of XML into which a value can go. A parent 
segment and a child segment are connected with a pointer. 

[0018] Writing out the XML data 203 at the same time it follows in-house-data DA201 
in order, the acquisition means 201 operates so that the SQL sentence which 
performs data acquisition actuation to RDB205 may be published. However large the 
size of the XML data 203 may become at this time, the size of in-house-data DA201 
does not exceed the magnitude of DTD. 

[0019] Next, with reference to the flow chart of dr awing 2 , actuation of the whole 
enclosure 100 of the gestalt of this operation is explained to a detail. 
[0020] First, the location to which in-house-data DAI 01 pays its attention is made 
into a head (step SI 01 of drawing 2 ). Since in-house-data DAI 01 has the tree 
structure of a segment, it is set to the location which pays its attention to the head of 
the segment of the root at first. Next, the XML data 103 are read till the place 



corresponding to XPath under view of in-house-data DAI 01 (step SI 02). It will be 
made an error if there is no place which agrees in XPath here in the XML data 103 (it 
is NO at step S1 1 1). Furthermore, in the beginning of a repeat, the tag corresponding 
to the XPath progresses to step SI 03 by checking in the beginning of a repeat (step 
S1 12), and when it is not the beginning of a repeat, it progresses to step SI 05. Since 
the pointer to a child segment is contained in the part of the beginning of a repeat, it 
becomes clear by the existence of a pointer whether to be the beginning of a repeat. 
[0021] At step S103, an INSERT sentence or a UPDATE sentence is published to the 
table on which RDB105 corresponds based on the value included in a buffer about a 
parent segment. An INSERT sentence is used at the time of initiation of the first child 
segment in the parent segment concerned (the beginning of a repeat), and a UPDATE 
sentence is used at the time of initiation of the child segment of the 2nd henceforth in 
the parent segment concerned (the beginning of a repeat). In an INSERT sentence, 
although one line is inserted in a table, if no value of the columns of the line is 
contained in the buffer, the place in which the value is not contained puts in the data 
of dummies, such as NULL. Next, the part which begins from "starting about a child 
segment" is recursively performed about the child segment corresponding to it of 
in-house-data DA101 (step S104). And it progresses to step S1 13. 
[0022] On the other hand, at step SI 05, the value corresponding to XPath is read 
from the XML data 103, it stores in the buffer of in-house-data DAI 01 , and the 
location where a skip and in-house-data DAI 01 pay their attention to the termination 
tag of XML corresponding to XPath of the XML data 103 is advanced to a degree. 
Next, when XPath to which its attention was paid is matched with DB record with 
which the column of the table of RDB105 published the INSERT sentence from a 
descendant's segment, a UPDATE sentence is published to those DB records (step 
SI 06). And it progresses to step S1 13. 

[0023] At step S1 13, it confirms whether to be the end of a segment while the view 
location of an in-house data is paying its attention, and when it is not an end, 
processing from step SI 02 is repeated and performed. When there is a value added to 
the buffer of the segment concerned in the case of an end, based on the value 
included in a buffer, to RDB105, an INSERT sentence is published in the case of the 
first beginning, and a UPDATE sentence is published in the case of the beginning to 
the same record after the 2nd times (step SI 07). And buffers whether the next part of 
the XML data 103 is the tag which repeats the segment, and other than the buffer 
copied at step SI 09 in order to reuse the buffer of the segment when checking and 
having become a repeat are emptied (step SI 08), and processing from step SI 02 is 



repeated and performed. A return is carried out when it is not a repetition. In addition, 
although it may be made to empty all the buffers of the segment at step SI 08, the 
processing from step SI 09 is repeated in that case. 

[0024] thus, in the enclosure 100 of the gestalt of this operation Since the value which 
it has on memory 1 02 in-between is constituted so that it may become the magnitude 
of the structure (DTD) of the XML data 103 when it stores the XML data 103 in 
RDB105, However large even if and the size of the XML data 103 may become, size of 
the data which it has on memory 102 in-between is not depended on the size of the 
input XML data 103, but it is made to the constant value of the same order as the 
magnitude of DTD. [ an iteration item ] 

[0025] Next, with reference to the flow chart of drawing 3 , actuation of the whole 
acquisition equipment 200 of the gestalt of this operation is explained to a detail. 
[0026] First, the location to which in-house-data DA201 pays its attention is made 
into a head (step S201 of drawing 3 ). Since in-house-data DA201 has the tree 
structure of a segment, it is set to the location which pays its attention to the head of 
the segment of the root at first. Next, a SELECT sentence is published to the table of 
RDB205 matched with XPath under view of the segment (step S202). Next, it is 
confirmed whether there is any next record of the activation result of the SQL 
sentence published at step S202 (step S203). A return is carried out when there is no 
following record (it is NO at step S21 1). When there is the following record, the next 
record of the activation result of the SQL sentence published at step S202 is fetched, 
and the acquired value is put into the buffer of the segment of in-house-data DA201 
(step S204). 

[0027] Next, in the beginning of a repeat, XPath of the view location of in-house-data 
DA201 confirms whether to be a tag corresponding to the repeat of the XML data 203 
(step S212), and it progresses to step S205, and when it is not the beginning of a 
repeat, it progresses to step S206. Since the pointer to a child segment is contained 
in the part of the beginning of a repeat, it becomes clear by the existence of a pointer 
whether to be the beginning of a repeat. 

[0028] At step S205, processing from "starting about a child segment" is recursively 
performed about the child segment of in-house-data DA201 corresponding to the 
XPath. And it progresses to step S213. 

[0029] When the value of the buffer corresponding to XPath under view of 
in-house-data DA201 is empty, a SELECT sentence is published to RDB205 and the 
value of a buffer is fill uped with step S206. And the value of the tag corresponding to 
XPath and a buffer is written out to the XML data 203, and the location under view of 



in-house-data DA201 is advanced to a degree (step S207). And it progresses to step 
S213. 

[0030] At step S213, the location under view of in-house-data DA201 confirms 
whether to be the end of the segment. When it is not the end of a segment, processing 
from step S212 is repeated and performed. In the case of the end of a segment, 
processing from step S203 is repeated and performed. 

[0031] When the XML data 203 are acquired from RDB205 with the acquisition 
equipment 200 of the gestalt of this operation. Since the value which writes out the 
XML data 203 as a stream and it has on memory 202 in-between is constituted so 
that it may become the magnitude of the structure (DTD) of the XML data 203, 
However large even if and the size of the XML data 203 may become, size of the data 
which it has on memory 202 in-between is not depended on the size of the XML data 
203, but it is made to the constant value of the same order as the magnitude of DTD. 
[ an iteration item ] 

[0032] Next, actuation of the gestalt of this operation is explained using a concrete 
example. 

[0033] Drawing 4 shows the example of DB schema of DTD and RDB of XML data. In 
DTD, only the element type declaratives is shown and it has the structure where 
Element Item is repeated. Moreover, RDB has two tables of a PORequest table and a 
POItem table. 

[0034] Drawing 5 shows the example of the correspondence relation between the tag 
in XML, and the column of DB table. In this example, the value of the tag whose 
Xpath(s) are VPOReq/PONumber", VPOReq/PODate", 

"/POReq/fromRole/BusinessId", and 'VPOReq/toRole/BusinessId" among the tags 
of XML into which a value can go is equivalent to the columns POId, Date, and From of 
a PORequest table, and the value of To. Moreover, Xpath contained in the tag Item of 
the repeat part of XML The value of the tag which are 
"/POReq/Item/POItemNumber", VPOReq/Item/ProductId", 
"/POReq/Item/ Request/ Amount ", and '/POReq/Item/ Request/Price ', The value 
of the tag whose Xpath is '/POReq/ Location" out of the repeat part concerned is 
equivalent to the value of the columns POId, ItemNumber, and PId of a POItem table, 
Quantity, RequestPrice, and Location. In addition, the column POId of a PORequest 
table and the column POId of a POItem table are in the relation between a primary key 
and a foreign key. 

[0035] Drawing 6 shows the example of the XML data used as the candidate for 
storing. In this example, the part of iteration items 1-3 has structure repeatedly. 



[0036] Drawing 7 shows the example of an in-house data. The in-house data of this 
example about DTD of drawing 4 showing the structure of the XML data of drawing 6 
Have the tree structure which made the repeat part of XML data the child segment 
(segment 2), and made except [ its ] the parent segment (segment 1), and it sets to 
each segments 1 and 2. According to the correspondence relation of drawing 5 , the 
XPath, the table name of RDB and column name which are matched with it, and the 
buffer holding a value are set up about the tag of XML into which a value can go. Such 
an in-house data is created as follows, for example. 

[0037] First, a parent segment 1 is generated. Next, if drawing 5 is referred to, since 
the first Xpath into which the value of XML can go is "/POReq/PONumber" and it 
corresponds to the column POId of a PORequest table, an entry E1 is generated to a 
parent segment 1 . Similarly, entries E2-E4 are generated. Since the next tag of XML is 
the tag Item of a repeat, a child segment 2 is generated and the entry E5 which set up 
the pointer to Xpath and the child segment 2 of Tag Item is generated to a parent 
segment 1. Next, although it moves to generation of the entry of a child segment 2, 
since the column POId of a PORequest table and the column POId of a POItem table 
are in the relation between a primary key and a foreign key when drawing 5 is referred 
to, after generating the entry E50 with Xpath corresponding to a primary key, the table 
and column which store a foreign key, and a buffer, the entries E51-E54 for each 
Xpath into which the value of XML can go are generated. Next, the entry E6 for Xpath 
of the last at which the value of return and XML can start generation of the entry of a 
parent segment 1 is generated. Here, in an initial state, the buffer of each entry is 
empty. 

[0038] Hereafter, by DTD and DB schema of drawing 4 , the correspondence relation 
among these shown in drawing 5 is, the XML data to input show drawing 6 , the case 
where an in-house data like drawing 7 is prepared is made into an example, and 
concrete actuation of enclosure 100 is explained. 

[0039] The initial state of in-house-data DA101 before beginning to read XML data is 
what is shown in drawing 7 , and it is set as a location to which the entry E1 of the 
head of the segment 1 in this pays its attention (step S101). Next, 
XPath '/POReq/PONumber" corresponding to this location A corresponding place is 
read from XML data (step S102). Since it is the tag with which a head corresponds, it 
does not become an error, and since this XPath is not XPath corresponding to the 
repeat in XML data, it progresses to step S105. 

[0040] Value of the tag with which XML data correspond at step S105 "orderl" It 
stores in the buffer of an entry E1 with which an in-house data corresponds, and the 



location to which an in-house data pays its attention is advanced to a degree. Since 
DB column with which XPath to which its attention was paid, and which it was is 
matched is not the thing of a record which published the INSERT sentence by a 
descendant's segment, the UPDATE sentence to this is not published (step S106). 
Next, since it is not the end of a segment, processing from step S102 is repeated and 
performed. XPath — VPOReq/PODate", "/POReq/fromRole/BusinessId", and 
"/POReq/toRole/BusinessId" ******** — as a result of repeating the same thing 
(step SI 02, step SI 05), an in-house data is shown in drawing 8 . 
[0041] Following XPath"/POReq/Item'' If it attaches, since this XPath corresponds 
to the repeat in XML data, processing of step SI 03 is performed as processing to the 
parent segment before starting the processing (processing of a repeat part) based on 
a child segment 2. Specifically, an INSERT sentence is published to the PORequest 
table of DB based on the value included in the buffer of the segment 1 of a current 
in-house data (step S103). Here, the table used as the candidate for actuation is only 
a table corresponding to that whose buffer of a segment 1 is not empty. For this 
reason, only a PORequest table is applicable and actuation to the POItem table whose 
buffer of an entry E6 is empty is not performed. 

[0042] Next, processing from step S102 is recursively performed about the child 
segment 2 corresponding to this XPath'VPOReq/Item" (step SI 04). 
[0043] First, the beginning of a child segment 2 XPath VPOReq/PONumber" It 
corresponds to XPath of an ancestor segment instead of the pass below 

/POReq/Item. It is in the relation between a primary key and a foreign key on DB 
table (this). When [ this ] becoming clear by whether the same Xpath as Xpath in a 
child segment is in a parent segment Value which is contained in the buffer at the 
buffer of parents' segment "orderl" is copied (step SI 09) and it progresses to 
following XPath"POItemNumber.'' That is, if the value of the buffer of a parent 
segment is the primary key of a related ****** sake about the parent table of DB 
table, and a child table, since there is an item of the foreign key corresponding to a 
child segment in a child table, a value is copied here. 

[0044] next, XPath in a child segment 2 — "POItemNumber", "Productid", 

" Request/ Amout", and "Request/Price" ******** — as a result of performing step 

S102 and step SI 05 repeatedly, an in-house data is shown in drawing 9 . 

[0045] Since it is the end of a segment 2 now, processing at the time of termination of 

a segment is performed (step S107). In now, an INSERT sentence is published to the 

POItem table of DB based on the value included in the buffer of a segment 2. Since 

the value corresponding to the column Location of a table POItem table at this time is 



not yet contained in the buffer of an entry E6, the data of dummies, such as NULL, are 
used about this column. 

[0046] The XML data shown in drawing 6 are XPath of a repeat. "/POReq/Item" 
Since three are contained, it repeats twice [ more ], an INSERT sentence is published 
twice [ more ] to a POItem table, and the return of the same thing (step S102, step 
S105, step S107) is carried out to the processing to a segment 1 from the processing 
about a child segment 2. 

[0047] The next XPath of a segment 1 It is "/POReq/Location", and as a result of 
performing step SI 02 and step SI 05 about this, an in-house data is shown in drawing 
10 . And since VPOReq/ Location" is matched with the column of the record of DB 
corresponding to a segment 2, a UPDATE sentence is published to the POItem table 
of DB based on the value with which the INSERT sentence is already contained in this 
buffer to the record of a POItem table [ finishing / issue ] (step S106). Next, although 
activation of step S107 is started, step S107 processes, "only when there are some 
which were added with the buffer of the segment", and since there is nothing that was 
newly added to the buffer, in no cases of now, it carries out. By the end of a segment 
1 , the storing processing to RDB of XML data is ended now. The data stored in RDB at 
this time are shown in drawing 1 1 . 

[0048] By the above example, the scene of putting in the data of dummies, such as 
NULL, in step S103, the scene which uses a UPDATE sentence in this step SI 03, and 
the scene which uses a UPDATE sentence in step S107 do not appear. These scenes 
appear, for example by the following examples. 

[0049] For example, a case as the entry E2 of dra w ing 7 is among entries E5 and E6 is 
considered. In such a case, in step SI 03 to the parent segment 1 before finishing 
processing to the entry E4 of a parent segment 1 and starting processing of a repeat 
part, since the buffer of an entry E2 is still empty, it is put into the data of dummies, 
such as NULL, by the column Date of a PORequest table. Moreover, if processing of a 
child segment 1 is finished and it moves to processing of an entry E2, in order that a 
value may go into the buffer of an entry E2 at step S105, in step S107 at the time of 
finishing processing of a parent segment 1 , the value included in the buffer of an entry 
E2 uses a UPDATE sentence, and is written in the column Date of a PORequest table. 
[0050] Moreover, that a UPDATE sentence is used at step S103 is the case where 
two or more repeat parts are in a parent segment 1. That is, although an INSERT 
sentence is used at step S103 to the parent segment at the time of starting the 1st 
processing of a child segment, a UPDATE sentence is used in the processing of step 
SI 03 to the parent segment at the time of starting processing of the child segment 



after the 2nd piece. 

[0051] Next, by DTD and DB schema of drawing 4 , the correspondence relation 
among these shown in drawing 5 is, the data stored in RDB show drawing 1 1 , the case 
where an in-house data like drawing 7 is prepared is made into an example, and 
concrete actuation of acquisition equipment 200 is explained. 
[0052] The initial state of in-house-data DA201 before beginning the beginning of 
XML data is what is shown in drawin g 7 , and it is set as a location to which the entry 
El of the head of the segment 1 in this pays its attention (step S201). Next, the 
SELECT sentence which acquires the value of DB column matched by this segment 1 
is performed to the PORequest table of DB of the contents shown by drawing 1 1 
(step S202). Since a record exists, it progresses to step S204 (step S203). By fetching 
the activation result of a SELECT sentence, the value of the buffer of the entries 
E1-E4 of a segment 1 is buried (step S204). At this time, in-house-data DA201 is 
shown in drawing 12 . 

[0053] Since the first XPath"POReq/PONumber'' is not the item of a repeat, it 
progresses to step S206. Since the corresponding buffer of an entry El is not empty, 
a SELECT sentence is not published (step S206). The tag corresponding to 
XPath 'POReq/PONumber ' of in-house-data DA201 and its value are written out to 
XML data, and progress to the next XPath (step S207). Here, about the termination 
tag of XML when writing out to XML data, the beginning is delayed until the place 
surrounded by the tag is closed. 

[0054] next, XPath — VPOReq/POData", VPOReq/fromRole/BusinessId", and 
"/POReq/toRole/BusinessId" ******** — XPath corresponding to [ as a result of 
repeating the same thing (step S207) ] the repeat of XML data — "/POReq/Item" 
The XML data of a before are written out. 

[0055] Since following XPath'VPOReq/Item" corresponds to the repeat in XML data, 
processing from "starting about a child segment" is recursively performed about the 
child segment 2 corresponding to XPath "/POReq/Item" (step S205). 
XPath VPOReq/PONumber ' of a child segment 2 is a value which corresponds to 
XPath of an ancestor segment instead of the pass below "/POReq/Item", has 
become what is in the relation between a primary key and a foreign key on DB table, 
and is contained in the buffer of an entry E50 in this case at the buffer of the entry El 
of a parent segment, "orderl" is copied and it progresses to XPath"POItemNumber" 
(step S208). Next, the SELECT sentence which acquires the value of DB column 
matched by this segment 2 is performed to the POItem table of DB of the contents 
shown by drawing 1 1 (step S202). Since a record exists, it progresses to step S204 



(step S203). By fetching the activation result of a SELECT sentence, the value of the 
buffer of the entries E51-E54 of a segment 2 is buried (step S204). 
[0056] next, XPath — "POItemNumber", "Productld ', " Request/ Amout", and 
"Request/Price" ******** — as a result of performing step S207 repeatedly, the 1st 
of the iteration items corresponding to XPath 'POReq/Item ' is written out to XML 
data. Since it is the end of a segment 2 now, the processing from step S203 is 
repeated. Since the POItem table of DB shown in d rawing 1 1 contains three records, it 
repeats the same thing (step S203, step S204, step S207) twice [ more ], writes out 
the contents corresponding to the two remaining iteration items to XML data, and 
they carry out a return to the processing to a segment 1 from the processing about a 
child segment 2. 

[0057] The next XPath of a segment 1 It is '/POReq/ Location ", and since the buffer 
of the entry E6 corresponding to this is empty, a SELECT sentence is published and 
fetched to the POItem table of DB, a buffer is buried (step S206), and the contents 
which perform step S207 and correspond are written out to XML data. Now, the 
acquisition processing from RDB of XML data is ended. At this time, in-house-data 
DA201 becomes what is shown in drawing 1 3 , and the written-out XML data become 
the same thing as what is shown in drawing 6 . 

[0058] Although the gestalt of operation of this invention was explained above, this 
invention is not limited to the above example, but, in addition to this, various kinds of 
addition modification is possible for it. For example, when not performing storing and 
acquisition to coincidence, you may make it prepare one in-house data in common 
with enclosure 101 and acquisition equipment 201 in dra w ing 1 , since an in-house 
data becomes the same with enclosure 101 and acquisition equipment 201 about the 
XML data of the same structure although in-house-data DAI 01 and in-house-data 
DA201 were formed in each of enclosure 101 and acquisition equipment 201. In this 
case, in accordance with enclosure 101 and acquisition equipment 201, it may be 
made to realize as one equipment as storing / acquisition equipment. 
[0059] 

[Effect of the Invention] There is effectiveness which is suppressed by the magnitude 
to which the amount of use memory is proportional to the size of DTD however large 
the size of XML data might become when according to this invention XML data were 
stored in RDB and XML data were acquired from RDB as explained above, is not based 
on the size of XML data but is suppressed by the constant value of the same order as 
the magnitude of DTD. The reason has on memory only the in-house data which is 
proportional to the magnitude of DTD in this invention to needing the memory space 



which is proportional to the size of XML data in the existing XML processor, but if 
other data are storing in DB, they will be written out to DB, and it is for writing out to 
the stream which creates XML data at the time of the ejection from DB. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the equipment which acquires the 
equipment and XML data which store XML data in RDB from RDB. 
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PRIOR ART 



[Description of the Prior Art] In case the data described by XML (extensible Markup 
Language) are stored in RDB (Relational Data Base), XML data all are not stored by 
the stream (Stream) as it is, but each column of RDB and the value of each tag of 
XML are matched, and it stores in some tables so that retrieval etc. can be performed 
effectively. For this reason, after this conventional kind of enclosure changes XML 
data into the XML data of other formats which are easy to store in RDB collectively 
and stores them in a buffer, it is stored in RDB. Moreover, in case the XML data 
stored in this way are acquired from RDB, XML data were taken out collectively, and it 
accumulated in the buffer, and has changed into the format of the target XML data 
from the format which is easy to store. The tag of XML data of the XML data of the 
format which is easy to store in RDB is usually XML data of the following formats that 
the column name of RDB and the value of a tag serve as the contents of the column 
of RDB. 

[0003] <Data><Record1><Column1> value1-1 </Column1><Column2> value1-2 
</Column2><Column3> value 1 -3 </Column3></Record 1 ><Record2><Column 1 > 
value2-1 </Column1><Column2> value2-2 </Column2><Column3> value2-3 
</Column3></Record2></Data> 
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EFFECT OF THE INVENTION 



[Effect of the Invention] There is effectiveness which is suppressed by the magnitude 
to which the amount of use memory is proportional to the size of DTD however large 
the size of XML data might become when according to this invention XML data were 
stored in RDB and XML data were acquired from RDB as explained above, is not based 



on the size of XML data but is suppressed by the constant value of the same order as 
the magnitude of DTD. The reason has on memory only the in-house data which is 
proportional to the magnitude of DTD in this invention to needing the memory space 
which is proportional to the size of XML data in the existing XML processor, but if 
other data are storing in DB, they will be written out to DB, and it is for writing out to 
the stream which creates XML data at the time of the ejection from DB. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although the DOM (Document Object 
Model) object which are usually a XSLT (extensible Style Language Transformation) 
processor and a parsing tree is used with the conventional equipment which has such 
a configuration The memory space which a XSLT processor or a DOM object generally 
uses as a buffer If the XML data to treat become large, along with it, it will become 
large. It cannot maintain at the constant value of the same order as the magnitude of 
the data (DTD (Document Type Definition) or XMLShema) which do not depend the 
amount of memory which the whole equipment uses on the size of XML data, but 
express the structure of XML. 

[0005] Since the reason is stored in DB after it changes XML data into anhedron-type 
XML data collectively and stores them in a buffer, when an iteration item performs 
this about XML data with large a large number size, it is because the amount of use 
memory is proportional to the size of XML data in almost all cases. 
[0006] 



[Objects of the Invention] When it stores XML data with many iteration items in RDB, 
the purpose of this invention does not depend the amount of use memory on the size 
of XML data, even if a large number [ the purpose / XML data / an iteration item ], but 
is to enable it to maintain at the constant value of the same order as the magnitude of 
the data DTD showing the structure of XML etc. 

[0007] When acquiring XML data with many iteration items from RDB, another purpose 
of this invention does not depend the amount of use memory on the size of XML data, 
even if a large number [ purpose / XML data / an iteration item ], but is to enable it to 
maintain at the constant value of the same order as the magnitude of the data DTD 
showing the structure of XML etc. 
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MEANS 



[Means for Solving the Problem] The enclosure to RDB of the XML data of this 
invention The memory which memorizes the in-house data which expresses the 
structure of the XML data used as the candidate for storing, and has a buffer only for 
a lot about the number of the repeat parts of said XML data with correspondence 
relation with RDB, It has a storing means to store said XML data in said RDB, by 
publishing the SQL sentence which performs data add operation to said RDB, reading 
said XML data at the same time it follows said in-house data in order. Said storing 
means more specifically about the repeat part of said XML data As opposed to the 
table which stores the value of the tag of the repeat part of said RDB concerned for 
every repeat part when the value of a tag is accumulated in a buffer A means by which 



the value in a record publishes the INSERT sentence which used the dummy value for 
the column which has not yet become settled, and inserts a record, When the value of 
the tag corresponding to the value of the column writing out the value of said dummy 
is read from said XML data, a means to publish a UPDATE sentence and to update 
said record is included. 

[0009] Moreover, the acquisition equipment of the XML data from RDB of this 
invention The memory which memorizes the in-house data which expresses the 
structure of the XML data used as the candidate for acquisition, and has a buffer only 
for a lot about the number of the repeat parts of said XML data with correspondence 
relation with RDB, It has an acquisition means to acquire said XML data from said 
RDB, by publishing the SQL sentence which performs data acquisition actuation to 
said RDB, writing out said XML data at the same time it follows said in-house data in 
order. About the repeat part of said XML data, said acquisition means publishes a 
SELECT sentence to the table which stores the value of the tag of the repeat part 
concerned, and after it accumulates the value of the column in the record concerned 
in the corresponding buffer for every record, more specifically, it includes the means 
which repeats the processing which reads the value corresponding to the tag of the 
repeat part concerned from said buffer, and is written out to the stream of said XML 
data. 
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OPERATION 



[Function] For every repeat part, if it is in acquisition equipment from RDB of the XML 
data of this invention, when the value of a tag is accumulated in a buffer, to the table 
which stores the value of the tag of the repeat part of RDB concerned, the value in a 
record publishes the INSERT sentence which used the dummy value for the column 
which has not yet become settled, and inserts a record about the repeat part of XML 
data. And a UPDATE sentence is published and updated when the value of the tag 
corresponding to the value of the column writing out a dummy value is read from XML 
data. The table of RDB which stores the value of the tag of the repeat part of XML 
data by this When it also stores the value of the tag of the outside which is not 
included in the repeat part, the beginning of data to the table concerned An INSERT 
sentence, Although it separates to the multiple times by the UPDATE sentence, 
however large only the buffer only for a lot may be sufficient about the number of the 
repeat parts of XML data and the size of XML data may become, the size of an 
in-house data does not exceed the magnitude of DTD. 

[001 1] Moreover, if it is in the acquisition equipment of the XML data from RDB of this 
invention About the repeat part of XML data, a SELECT sentence is published to the 
table which stores the value of the tag of the repeat part concerned. After 
accumulating the value of the column in the record concerned in the corresponding 
buffer for every record, in order to repeat the processing which reads the value 
corresponding to the tag of the repeat part concerned from said buffer, and is written 
out to the stream of said XML data. However large only the buffer only for a lot may 
be sufficient about the number of the repeat parts of XML data and the size of XML 
data may become, the size of an in-house data does not exceed the magnitude of 
DTD. 
[0012] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0013] If drawing 1 is referred to, the enclosure 100 to RDB of the XML data in the 
gestalt of operation of this invention is equipped with the memory 102 which 
remembers in-house-data DAI 01 to be the storing means 101 to RDB of XML data, 
and is connected to the input device 104 which memorizes the XML data 103 used as 
the candidate for storing, and RDB 105 which stores XML data. Input devices 104 are a 
magnetic disk, a communication buffer, etc. In addition, 110 is computei^readable 
record media, such as a magnetic disk and semiconductor memory, and the program 
for storing is recorded. The program for storing recorded here is read by the computer 
which constitutes enclosure 100, and the storing means 101 as a module is realized on 



the computer by controlling actuation of the computer. 

[0014] In-house-data DA101 is prepared in advance every XML data 103 used as the 
candidate for an input, expresses the structure of the XML data 103, has 
correspondence relation with RDB105, and has a buffer only for a lot about the repeat 
in the XML data 103. In-house-data DAI 01 has structure of the tree structure which 
made the repeat part of the XML data 103 the child segment about the data (DTD or 
XMLShema) showing the structure of the XML data 103, and, more specifically, has 
the XPath, the table name of RDB105 and column name which are matched with it, 
and a buffer holding a value about the tag of XML into which a value can go. A parent 
segment and a child segment are connected with a pointer. 
[0015] Reading the XML data 103 of an input at the same time it follows 
in-house-data DAI 01 in order, the storing means 101 operates so that the SQL 
sentence which performs data add operation to RDB105 may be published. However 
large the size of the XML data 1 03 may become at this time, the size of in-house-data 
DAI 01 does not exceed the magnitude of DTD. 

[001 6] Moreover, the acquisition equipment 200 of the XML data from RDB in the 
gestalt of operation of this invention is equipped with the memory 202 which 
remembers in-house-data DA201 to be the acquisition means 201 of the XML data 
from RDB, and is connected to the output unit 204 which memorizes RDB205 which 
stores XML data, and the acquired XML data 203. Output units 204 are a magnetic 
disk, a communication buffer, etc. In addition, 210 is computei^readable record media, 
such as a magnetic disk and semiconductor memory, and the program for acquisition 
is recorded. The program for acquisition recorded here is read by the computer which 
constitutes acquisition equipment 200, and the acquisition means 201 as a module is 
realized on the computer by controlling actuation of the computer. 
[0017] In-house-data DA201 is prepared in advance every XML data 203 used as the 
candidate for acquisition, expresses the structure of the XML data 203, has 
correspondence relation with RDB205, and has a buffer only for a lot about the repeat 
in the XML data 203. In-house-data DA201 has structure of the tree structure which 
made the repeat part of the XML data 203 the child segment about the data (DTD or 
XMLShema) showing the structure of the XML data 203, and, more specifically, has 
the XPath, the table name of RDB205 and column name which are matched with it, 
and a buffer holding a value about the tag of XML into which a value can go. A parent 
segment and a child segment are connected with a pointer. 

[0018] Writing out the XML data 203 at the same time it follows in-house-data DA201 
in order, the acquisition means 201 operates so that the SQL sentence which 



performs data acquisition actuation to RDB205 may be published. However large the 
size of the XML data 203 may become at this time, the size of in-house-data DA201 
does not exceed the magnitude of DTD. 

[0019] Next, with reference to the flow chart of drawing 2 , actuation of the whole 
enclosure 100 of the gestalt of this operation is explained to a detail. 
[0020] First, the location to which in-house-data DAI 01 pays its attention is made 
into a head (step SI 01 of dra wing 2 ). Since in-house-data DAI 01 has the tree 
structure of a segment, it is set to the location which pays its attention to the head of 
the segment of the root at first. Next, the XML data 103 are read till the place 
corresponding to XPath under view of in-house-data DAI 01 (step 8102). It will be 
made an error if there is no place which agrees in XPath here in the XML data 103 (it 
is NO at step S1 1 1). Furthermore, in the beginning of a repeat, the tag corresponding 
to the XPath progresses to step SI 03 by checking in the beginning of a repeat (step 
S1 12), and when it is not the beginning of a repeat, it progresses to step SI 05. Since 
the pointer to a child segment is contained in the part of the beginning of a repeat, it 
becomes clear by the existence of a pointer whether to be the beginning of a repeat. 
[0021] At step S103, an INSERT sentence or a UPDATE sentence is published to the 
table on which RDB105 corresponds based on the value included in a buffer about a 
parent segment. An INSERT sentence is used at the time of initiation of the first child 
segment in the parent segment concerned (the beginning of a repeat), and a UPDATE 
sentence is used at the time of initiation of the child segment of the 2nd henceforth in 
the parent segment concerned (the beginning of a repeat). In an INSERT sentence, 
although one line is inserted in a table, if no value of the columns of the line is 
contained in the buffer, the place in which the value is not contained puts in the data 
of dummies, such as NULL. Next, the part which begins from "starting about a child 
segment" is recursively performed about the child segment corresponding to it of 
in-house-data DA101 (step S104). And it progresses to step S1 13. 
[0022] On the other hand, at step SI 05, the value corresponding to XPath is read 
from the XML data 103, it stores in the buffer of in-house-data DAI 01 , and the 
location where a skip and in-house-data DAI 01 pay their attention to the termination 
tag of XML corresponding to XPath of the XML data 103 is advanced to a degree. 
Next, when XPath to which its attention was paid is matched with DB record with 
which the column of the table of RDB105 published the INSERT sentence from a 
descendant's segment, a UPDATE sentence is published to those DB records (step 
SI 06). And it progresses to step S1 13. 

[0023] At step S1 13, it confirms whether to be the end of a segment while the view 



location of an in-house data is paying its attention, and when it is not an end, 
processing from step S 102 is repeated and performed. When there is a value added to 
the buffer of the segment concerned in the case of an end, based on the value 
included in a buffer, to RDB105, an INSERT sentence is published in the case of the 
first beginning, and a UPDATE sentence is published in the case of the beginning to 
the same record after the 2nd times (step S1 07). And buffers whether the next part of 
the XML data 103 is the tag which repeats the segment, and other than the buffer 
copied at step SI 09 in order to reuse the buffer of the segment when checking and 
having become a repeat are emptied (step SI 08), and processing from step SI 02 is 
repeated and performed. A return is carried out when it is not a repetition. In addition, 
although it may be made to empty all the buffers of the segment at step SI 08, the 
processing from step SI 09 is repeated in that case. 

[0024] thus, in the enclosure 100 of the gestalt of this operation Since the value which 
it has on memory 1 02 in-between is constituted so that it may become the magnitude 
of the structure (DTD) of the XML data 103 when it stores the XML data 103 in 
RDB105, However large even if and the size of the XML data 103 may become, size of 
the data which it has on memory 102 in-between is not depended on the size of the 
input XML data 103, but it is made to the constant value of the same order as the 
magnitude of DTD. [ an iteration item ] 

[0025] Next, with reference to the flow chart of drawing 3 , actuation of the whole 
acquisition equipment 200 of the gestalt of this operation is explained to a detail. 
[0026] First, the location to which in-house-data DA201 pays its attention is made 
into a head (step S201 of drawing 3 ). Since in-house-data DA201 has the tree 
structure of a segment, it is set to the location which pays its attention to the head of 
the segment of the root at first. Next, a SELECT sentence is published to the table of 
RDB205 matched with XPath under view of the segment (step S202). Next, it is 
confirmed whether there is any next record of the activation result of the SQL 
sentence published at step S202 (step S203). A return is carried out when there is no 
following record (it is NO at step S21 1). When there is the following record, the next 
record of the activation result of the SQL sentence published at step S202 is fetched, 
and the acquired value is put into the buffer of the segment of in-house-data DA201 
(step S204). 

[0027] Next, in the beginning of a repeat, XPath of the view location of in-house-data 
DA201 confirms whether to be a tag corresponding to the repeat of the XML data 203 
(step S212), and it progresses to step S205, and when it is not the beginning of a 
repeat, it progresses to step S206. Since the pointer to a child segment is contained 



in the part of the beginning of a repeat, it becomes clear by the existence of a pointer 
whether to be the beginning of a repeat. 

[0028] At step S205, processing from "starting about a child segment" is recursively 
performed about the child segment of in-house-data DA201 corresponding to the 
XPath. And it progresses to step S213. 

[0029] When the value of the buffer corresponding to XPath under view of 
in-house-data DA201 is empty, a SELECT sentence is published to RDB205 and the 
value of a buffer is fill uped with step S206. And the value of the tag corresponding to 
XPath and a buffer is written out to the XML data 203, and the location under view of 
in-house-data DA201 is advanced to a degree (step S207). And it progresses to step 
S213. 

[0030] At step S213, the location under view of in-house-data DA201 confirms 
whether to be the end of the segment. When it is not the end of a segment, processing 
from step S212 is repeated and performed. In the case of the end of a segment, 
processing from step S203 is repeated and performed. 

[0031] When the XML data 203 are acquired from RDB205 with the acquisition 
equipment 200 of the gestalt of this operation. Since the value which writes out the 
XML data 203 as a stream and it has on memory 202 in-between is constituted so 
that it may become the magnitude of the structure (DTD) of the XML data 203, 
However large even if and the size of the XML data 203 may become, size of the data 
which it has on memory 202 in-between is not depended on the size of the XML data 
203, but it is made to the constant value of the same order as the magnitude of DTD. 
[ an iteration item ] 

[0032] Next, actuation of the gestalt of this operation is explained using a concrete 
example. 

t0033] Drawing 4 shows the example of DB schema of DTD and RDB of XML data. In 
DTD, only the element type declaratives is shown and it has the structure where 
Element Item is repeated. Moreover, RDB has two tables of a PORequest table and a 
POItem table. 

[0034] Drawing 5 shows the example of the correspondence relation between the tag 
in XML, and the column of DB table. In this example, the value of the tag whose 
Xpath(s) are "/POReq/PONumber", "/POReq/PODate", 

"/POReq/fromRole/BusinessId", and "/POReq/toRole/BusinessId" among the tags 
of XML into which a value can go is equivalent to the columns POId, Date, and From of 
a PORequest table, and the value of To. Moreover, Xpath contained in the tag Item of 
the repeat part of XML The value of the tag which are 



"/POReq/Item/POItemNumber", VPOReq/Item/ProductId". 
"/POReq/Item/Request/ Amount", and VPOReq/Item/Request/Price", The value 
of the tag whose Xpath is "/POReq/Location" out of the repeat part concerned is 
equivalent to the value of the columns POId, ItemNumber, and PId of a POItem table, 
Quantity, RequestPrice, and Location. In addition, the column POId of a PORequest 
table and the column POId of a POItem table are in the relation between a primary key 
and a foreign key. 

[0035] Drawing 6 shows the example of the XML data used as the candidate for 
storing. In this example, the part of iteration items 1-3 has structure repeatedly. 
[0036] Drawing 7 shows the example of an in-house data. The in-house data of this 
example about DTD of drawing 4 showing the structure of the XML data of drawing 6 
Have the tree structure which made the repeat part of XML data the child segment 
(segment 2), and made except [ its ] the parent segment (segment 1), and it sets to 
each segments 1 and 2. According to the correspondence relation of drawing 5 , the 
XPath, the table name of RDB and column name which are matched with it, and the 
buffer holding a value are set up about the tag of XML into which a value can go. Such 
an in-house data is created as follows, for example. 

[0037] First, a parent segment 1 is generated. Next, if drawing 5 is referred to, since 
the first Xpath into which the value of XML can go is "/POReq/PONumber" and it 
corresponds to the column POId of a PORequest table, an entry E1 is generated to a 
parent segment 1 . Similarly, entries E2-E4 are generated. Since the next tag of XML is 
the tag Item of a repeat, a child segment 2 is generated and the entry E5 which set up 
the pointer to Xpath and the child segment 2 of Tag Item is generated to a parent 
segment 1. Next, although it moves to generation of the entry of a child segment 2, 
since the column POId of a PORequest table and the column POId of a POItem table 
are in the relation between a primary key and a foreign key when dravying 5 is referred 
to, after generating the entry E50 with Xpath corresponding to a primary key, the table 
and column which store a foreign key, and a buffer, the entries E51-E54 for each 
Xpath into which the value of XML can go are generated. Next, the entry E6 for Xpath 
of the last at which the value of return and XML can start generation of the entry of a 
parent segment 1 is generated. Here, in an initial state, the buffer of each entry is 
empty. 

[0038] Hereafter, by DTD and DB schema of drawing 4 , the correspondence relation 
among these shown in drawing 5 is, the XML data to input show drawing 6 , the case 
where an in-house data like drawing 7 is prepared is made into an example, and 
concrete actuation of enclosure 100 is explained. 



[0039] The initial state of in-house-data DAI 01 before beginning to read XML data is 
what is shown in drawing 7 , and it is set as a location to which the entry El of the 
head of the segment 1 in this pays its attention (step SI 01). Next, 
XPath'VPOReq/PONumber ' corresponding to this location A corresponding place is 
read from XML data (step SI 02). Since it is the tag with which a head corresponds, it 
does not become an error, and since this XPath is not XPath corresponding to the 
repeat in XML data, it progresses to step SI 05. 

[0040] Value of the tag with which XML data correspond at step SI 05 "orderl" It 
stores in the buffer of an entry El with which an in-house data corresponds, and the 
location to which an in-house data pays its attention is advanced to a degree. Since 
DB column with which XPath to which its attention was paid, and which it was is 
matched is not the thing of a record which published the INSERT sentence by a 
descendant's segment, the UPDATE sentence to this is not published (step SI 06). 
Next, since it is not the end of a segment, processing from step SI 02 is repeated and 
performed. XPath — VPOReq/PODate", VPOReq/fromRole/BusinessId", and 
"/POReq/toRole/BusinessId" ******** — as a result of repeating the same thing 
(step SI 02, step SI 05), an in-house data is shown in drawing 8 . 
[0041] Following XPath'VPOReq/Item ' If it attaches, since this XPath corresponds 
to the repeat in XML data, processing of step SI 03 is performed as processing to the 
parent segment before starting the processing (processing of a repeat part) based on 
a child segment 2. Specifically, an INSERT sentence is published to the PORequest 
table of DB based on the value included in the buffer of the segment 1 of a current 
in-house data (step S103). Here, the table used as the candidate for actuation is only 
a table corresponding to that whose buffer of a segment 1 is not empty. For this 
reason, only a PORequest table is applicable and actuation to the POItem table whose 
buffer of an entry E6 is empty is not performed. 

[0042] Next, processing from step SI 02 is recursively performed about the child 
segment 2 corresponding to this XPath'VPOReq/Item" (step SI 04). 
[0043] First, the beginning of a child segment 2 XPath VPOReq/PONumber" It 
corresponds to XPath of an ancestor segment instead of the pass below 

/POReq/Item. It is in the relation between a primary key and a foreign key on DB 
table (this). When [ this ] becoming clear by whether the same Xpath as Xpath in a 
child segment is in a parent segment Value which is contained in the buffer at the 
buffer of parents' segment "orderl" is copied (step SI 09) and it progresses to 
following XPath"POItemNumber." That is, if the value of the buffer of a parent 
segment is the primary key of a related ****** sake about the parent table of DB 



table, and a child table, since there is an item of the foreign key corresponding to a 
child segment in a child table, a value is copied here. 

[0044] next, XPath in a child segment 2 — "POItemNumber", "Productid", 

" Request/ Amout", and "Request/Price" ******** — as a result of performing step 

S102 and step S105 repeatedly, an in-house data is shown in drawing 9 . 

[0045] Since it is the end of a segment 2 now, processing at the time of termination of 

a segment is performed (step SI 07). In now, an INSERT sentence is published to the 

POItem table of DB based on the value included in the buffer of a segment 2. Since 

the value corresponding to the column Location of a table POItem table at this time is 

not yet contained in the buffer of an entry E6, the data of dummies, such as NULL, are 

used about this column. 

[0046] The XML data shown in drawing 6 are XPath of a repeat. VPOReq/Item" 
Since three are contained, it repeats twice [ more ], an INSERT sentence is published 
twice [ more ] to a POItem table, and the return of the same thing (step S102, step 
S105, step S107) is carried out to the processing to a segment 1 from the processing 
about a child segment 2. 

[0047] The next XPath of a segment 1 It is VPOReq/Location", and as a result of 
performing step S102 and step SI 05 about this, an in-house data is shown in drawing 
10 . And since VPOReq/Location" is matched with the column of the record of DB 
corresponding to a segment 2, a UPDATE sentence is published to the POItem table 
of DB based on the value with which the INSERT sentence is already contained in this 
buffer to the record of a POItem table [ finishing / issue ] (step S106). Next, although 
activation of step S107 is started, step S107 processes, 'only when there are some 
which were added with the buffer of the segment", and since there is nothing that was 
newly added to the buffer, in no cases of now, it carries out. By the end of a segment 
1 , the storing processing to RDB of XML data is ended now. The data stored in RDB at 
this time are shown in drawing 1 1 . 

[0048] By the above example, the scene of putting in the data of dummies, such as 
NULL, in step S103, the scene which uses a UPDATE sentence in this step SI 03, and 
the scene which uses a UPDATE sentence in step S107 do not appear. These scenes 
appear, for example by the following examples. 

[0049] For example, a case as the entry E2 of drawing 7 is among entries E5 and E6 is 
considered. In such a case, in step SI 03 to the parent segment 1 before finishing 
processing to the entry E4 of a parent segment 1 and starting processing of a repeat 
part, since the buffer of an entry E2 is still empty, it is put into the data of dummies, 
such as NULL, by the column Date of a PORequest table. Moreover, if processing of a 



child segment 1 is finished and it moves to processing of an entry E2, in order that a 
value may go into the buffer of an entry E2 at step S105, in step S107 at the time of 
finishing processing of a parent segment 1 , the value included in the buffer of an entry 
E2 uses a UPDATE sentence, and is written in the column Date of a PORequest table. 
[0050] Moreover, that a UPDATE sentence is used at step S103 is the case where 
two or more repeat parts are in a parent segment 1. That is, although an INSERT 
sentence is used at step S 103 to the parent segment at the time of starting the 1st 
processing of a child segment, a UPDATE sentence is used in the processing of step 
SI 03 to the parent segment at the time of starting processing of the child segment 
after the 2nd piece. 

[0051] Next, by DTD and DB schema of drawing 4 , the correspondence relation 
among these shown in drawing 5 is, the data stored in RDB show drawing 1 1 , the case 
where an in-house data like drawing 7 is prepared is made into an example, and 
concrete actuation of acquisition equipment 200 is explained. 
[0052] The initial state of in-house-data DA201 before beginning the beginning of 
XML data is what is shown in drawing 7 , and it is set as a location to which the entry 
El of the head of the segment 1 in this pays its attention (step S201). Next, the 
SELECT sentence which acquires the value of DB column matched by this segment 1 
is performed to the PORequest table of DB of the contents shown by drawing 1 1 
(step S202). Since a record exists, it progresses to step S204 (step S203). By fetching 
the activation result of a SELECT sentence, the value of the buffer of the entries 
E1-E4 of a segment 1 is buried (step S204). At this time, in-house-data DA201 is 
shown in drawing 12 . 

[0053] Since the first XPath"POReq/PONumber" is not the item of a repeat, it 
progresses to step S206. Since the corresponding buffer of an entry El is not empty, 
a SELECT sentence is not published (step S206). The tag corresponding to 
XPath''POReq/PONumber" of in-house-data DA201 and its value are written out to 
XML data, and progress to the next XPath (step S207). Here, about the termination 
tag of XML when writing out to XML data, the beginning is delayed until the place 
surrounded by the tag is closed. 

[0054] next, XPath — VPOReq/POData", VPOReq/fromRole/BusinessId", and 
"/POReq/toRole/BusinessId" ******** — XPath corresponding to [ as a result of 
repeating the same thing (step S207) ] the repeat of XML data — "/POReq/Item" 
The XML data of a before are written out. 

[0055] Since following XPath"/POReq/Item" corresponds to the repeat in XML data, 
processing from "starting about a child segment" is recursively performed about the 



child segment 2 corresponding to XPath "/POReq/Item" (step S205). 
XPath '/POReq/PONumber" of a child segment 2 is a value which corresponds to 
XPath of an ancestor segment instead of the pass below VPOReq/Item", has 
become what is in the relation between a primary key and a foreign key on DB table, 
and is contained in the buffer of an entry E50 in this case at the buffer of the entry El 
of a parent segment, "orderl ' is copied and it progresses to XPath 'POItemNumber" 
(step S208). Next, the SELECT sentence which acquires the value of DB column 
matched by this segment 2 is performed to the POItem table of DB of the contents 
shown by drawing 1 1 (step S202). Since a record exists, it progresses to step S204 
(step S203). By fetching the activation result of a SELECT sentence, the value of the 
buffer of the entries E51-E54 of a segment 2 is buried (step S204). 
[0056] next, XPath — "POItemNumber", "Productid", "Request/ Amout ", and 
"Request/Price" ******** — as a result of performing step S207 repeatedly, the 1st 
of the iteration items corresponding to XPath 'POReq/Item" is written out to XML 
data. Since it is the end of a segment 2 now, the processing from step S203 is 
repeated. Since the POItem table of DB shown in drawing 1 1 contains three records, it 
repeats the same thing (step S203, step S204, step S207) twice [ more ], writes out 
the contents corresponding to the two remaining iteration items to XML data, and 
they carry out a return to the processing to a segment 1 from the processing about a 
child segment 2. 

[0057] The next XPath of a segment 1 It is "/POReq/ Location", and since the buffer 
of the entry E6 corresponding to this is empty, a SELECT sentence is published and 
fetched to the POItem table of DB, a buffer is buried (step S206), and the contents 
which perform step S207 and correspond are written out to XML data. Now, the 
acquisition processing from RDB of XML data is ended. At this time, in-house-data 
DA201 becomes what is shown in drawing 1 3 , and the written-out XML data become 
the same thing as what is shown in drawing 6 . 

[0058] Although the gestalt of operation of this invention was explained above, this 
invention is not limited to the above example, but, in addition to this, various kinds of 
addition modification is possible for it. For example, when not performing storing and 
acquisition to coincidence, you may make it prepare one in-house data in common 
with enclosure 101 and acquisition equipment 201 in drawing 1 , since an in-house 
data becomes the same with enclosure 101 and acquisition equipment 201 about the 
XML data of the same structure although in-house-data DAI 01 and in-house-data 
DA201 were formed in each of enclosure 101 and acquisition equipment 201. In this 
case, in accordance with enclosure 101 and acquisition equipment 201, it may be 



made to realize as one equipment as storing / acquisition equipment. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the gestalt of 
operation of this invention. 

[Drawing 2] It is the flow chart showing actuation of the storing means to RDB of the 
XML data of the gestalt of operation of this invention. 

[Drawing 3] It is the flow chart showing actuation of the acquisition means of the XML 
data from RDB of the gestalt of operation of this invention. 

[Drawing 4] It is drawing showing the example of DTD and DB schema information. 
[D rawing 5] It is drawing showing the example of the correspondence relation between 
the tag in XML, and the column of DB table. 
[Drawing 6] It is drawing showing the example of XML data. 

[Drawing 7] It is drawing showing the example of the in-house data of an initial state. 
[Drawing 8] It is drawing showing the condition of the in-house data of the midst 
which stores XML data in RDB. 

[Drawing 9] It is drawing showing the condition of the in-house data of the midst 
which stores XML data in RDB. 

[D rawing 10] It is drawing showing the condition of the in-house data of the midst 
which stores XML data in RDB. 

[Drawing 1 1] It is drawing showing the contents of RDB after storing XML data. 



[Drawing 12] It is drawing showing the condition of the in-house data of the midst 
which has taken out XML data from RDB. 

[Drawing 1 3] It is drawing showing the condition of the in-house data of the midst 
which has taken out XML data from RDB. 
[Description of Notations] 

100 Enclosure to DB of XML Data 

101 Storing Means to DB of XML Data 

102 In-house Data 

103 XML Data of Input 

104 Input Unit 
106 RDB 

110 Record Medium 

200 XML Data Acquisition Equipment from DB 

201 XML Data Acquisition Means from DB 

202 In-house Data 

203 Acquired XML Data 

204 Output Unit 

205 RDB 

210 Record Medium 
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[I80^©@e^] *i80^©@e^a. i'9ibii@*^^i^xM 

Lr-^^RDBt|&ffl-r?.:l^t. XMLr-^t»*3jgb 50 
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JSg -3 T t Mffl ^ -e U l^XMLr- ^ O-y-'f X 

t<t;S)t\ XML©«^^g-rr-^DTD^©;^t?i:I^C 

[0 0 0 7] *f8Hg©sij©@wa. liDSbllgA^^V^ 
XMLr- ^mSiW^Wm^'^\^. XMLf - t S 
S bri g *^^St^ o T Hffl t U l^XMLr- ^ ©-9- 
'i'Xt<j;6-r. XML©«ii^g-rr-^DTD^©;^^Si: 

[0 0 0 8] 

[lll^Sli^t ^fc&©#g] *fiHg©XMLT-^cr)RDB 

^©MSStis it&I^M*i:^§XttLr-^©«jE^g 

LRDBt©?^tSi^^^-5tufaXMLr-^f®^f9SLa3^^ 

t tut BXMLt- ^ ^M^^ p> MI BRDB t L T T- 1 
i)P«#;£ff 5 SQL5:;£^ff f-§ C t td; DtufHXMLr-^( 

^MfBRDB-\tSffltS1gffl¥gt ^l^Ti^So J; 

ftwta. w^mm-mt. tufHXMLr-^(©sDigt 

7 r t UfcfitjiSTMfaRDB©^^! 0 M LgP^^ 

fcINSERTX^^ff K^}f A-r^^gi:. MlB 

^^'5 -©ffl^ t ^ til bfc:^ ^ A©ftt)rt)S-ri. ^ ^'®fi 
^ BUlBXMLr- 6 (±i L fc i: t fcUPDATEX^fiff 

L T MI B 3 - H ^ Miif-r ¥a t ^ t A. m ^ 0 

[0 0 0 9] Sfc*lifia©RDB;»!)^6©XMLr-^'®K#S 

U MIBrtSPr-^^liRSt/c^^tlnlPttilufaXML 
r- t ffi P.tufBRDB£)rt L Tr- ^ffilf S 
ft^ff 9 SQLX^fgff ti. ^ 1 1 j; D tuIBRDB*^ P-futaXM 

r-7;Vt?>fLTSELECT5:^%tf U 1 pn-KSt. 

SM^3-FftJ©*5'A®ffl^lSt?./^y7rtSt 

ufcii. SMS D )i Lgp^^© ^ ^'icMjtstmmim^'^ 

77r*^P.M^^tHLTtijfBXMLT-^®X h U-Att 
[0 0 10] 

[ftffl] *l8Ba©XMLr- ^©RDB;6>?)®KIISttt$. o 

ra. xMLr-^©«f9SbgP5>t-ov^Ta. io©» 

D }i Lgp^^st. ^~®ffl^/^y 7 7 icwmtrms^x 

RDB® SMS D M Lm^(D ^ ^'(Dim^m^ T~fjV 
ti±^"5-©ft^Ml LfclNSERTX^Mf bT 1^3- F 
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INSERT3^. UPDATE:5:t j:S1Sa[HlfcgiJtl?)t©(D. XML 

trtgPr-^;€'-9-^XaDTD©A§2'S:S;15i:i:;()% 10 
[0 0 1 1] t/c*l80^©RDB;^^P>©XMLT-^©l5?f|g 

©*^i.(DW^M3-r5/Vy7/tSaLm SMS 
0 M L 33^^® ^ ^' t ?t jSt S fi^Mf a/ 7 7 ?) 
fflLTMIBXMLr-^OX F U-At«ttiJ-rffia^S 
f9 1-r/c J6. XMLt- ^ ®li D 1 L g|5^V3|Sct H L-ffl 
^Yclt®/V;/7r/'£ltTatis XMLr-^t©1t^X*^V^ 20 

[0 0 12] 

[0 0 1 3] 0 1 ^^mt^ t. ^^mmnmmmx 

felt§XMLr-^©RDB^©^&|flgtt 1 0 Oa^ XMLf- 

^©RDB^©M#g 1 0 1 rtgPr-^DA 10 1^ 

IH1i-ri.;^-eU 1 0 2 t^lx.. ^&|fi?>ffei:&-SXMLr 
1 0 S^taittSA^JSM 1 0 4 i:XMLr-^^l& 30 

ifl-ri.RDB 1 0 5 ticmusnxi^^o ktiuw i o 4 
oo^^i^■r-S3y^fa-^^tK^^^ffie,n^ ^©nyif 

±tt>>a-;PtbT©ISIi^#gl 0 X^MMt^. 
[0 0 14] f^gPf-^DAl 0 1 a. A^3?>f*i::*SXM 

Lt-^' 1 0 Sftt^tutfflM^nTfeD. XMLr-^ 1 40 
0 3©^iig^gb^ RDB 1 0 5 i:©MJSi^^#^x XML 
r-^ 1 0 3©ft5©lf9SL£Sb-|I^^/clt©/^y7 
r^^oTi.^-So <j;DM#fi5tttx rtSPf-i^DAi 0 1 

a. XMLr-^ 1 0 3®S^^g-rr-^ (DTDSfcaXM 

LShema) tOl^T. XMLr-^ 1 0 SdDJILgP^'-^ 

^^■>< h t b fcimmmmn r^-^x^*). « a 

ttP)nT</^-SRDB 1 0 5®r-7>i&S.tf-';^^Ai&t. 
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[0 0 15] Wi^^ 1 0 1 a. rtSPf-^DA 10 1-1: 

if'!bm \ 0 5K?^LTr-^}g/injfft^ff5SQLji.$:5i 
fft?.<fc'5ti)#-r§o C©fc^tXMLr-:5f 1 0 3© 
■9-'i'Xm^< 6At<^^Tfertg|5T-^DAl 0 \ m 

[0 0 16] f/c. im^mummMi^&y^mts' 

S©XMLr-^'©lXl#SS2 0 Ott. RDB;()^6©XMLt- 

^©K#?©2 0 1 rtgi5r-^fDA2 0 1 mmt^ 

^tU 2 0 2 t-Slix.. XMLr-^'&MtSRDB2 0 5 

tm^Ltcmf-'^ 2 0 immt^^ti^mz o 4 

Ts^. mw^vVr'^Xh'^o 2 1 Otil^rV 

X ^ . t ij 3 y t° a - ^ nIS!f BS^Iftl?^ 

w\m'y°^'7'7hmM^nx\^'^. ccttas^ 
bT©ixt##iS2 0 1 

[0 0 17] rtgPf-^?DA2 0 1 a. TO^;!f*i::&§XM 
Lt-5? 2 0 3St»Mtffl«^nTfef). XMLr-^ 2 
0 SC^fja-SgL, RDB 2 0 5 i:©?^jSi^^jv^x XML 
r-^ 2 0 3©f|i©!»DSLfcHL-|I^/ctj-©/Vy 7 

cfcDfiftWttt. rtg|5r-^'DA2 0 1 
a. XMLr-^2 0 3®1ija^a-rr-^? (DTDSfcttXM 
LShema) tOV^T. XMLf-^ 2 0 3©li'9®LgP^'-^ 

f9 9^XML©^^"t-Dl^-r. ^©XPatht, ^-tXt^^fSf^ 
lj-6nTV^-SRDB2 0 5©r-7VL'^&tf;^)^A«i:, 
ffl^«»-rs/Vy7ri:^#oTi^:5o S-b^'^^yhi: 

[0 0 18] TO^S2 0 1 a, rtg|5r-^DA2 0 1 ^ 

liSt/cHS t|plB#tXIILr-^ 2 0 3^ttfflL:**^ 

6RDB2 0 5tMLTr-i^®#S#^tf ^SQLX^^ff 
t^X')ni^t^o ^©tt£XMLT-^2 0 3©-9-'l' 
Xm^<6At<^'2TfertgPr-^?DA2 0 l©-9-^X 

[0 0 19]i^t. H2©7n-9^-v-F^#MbT* 

[0 0 2 0] tt; rtgPr-^DA 1 0 1 (D»St^^PH 
^TfcalttS (H2©Xr-y7°Sl O l) „ rtgPr-^D 
Al 0 lii-b^^'^y h©*«j(it^S;•3TV^S/ci6^ 110 

XMLf-^ 1 0 3^rtgPr-^DA 1 0 1 (D9S^ 
2) 0 c:e1?XPatht-a-a-r^t^5MMLf-^ 1 0 3 

t^*^o/c?) Ur77°Sl 1 li?NO) . 
SD*^^x7^b (Xr-y7°Sl 1 2) . WOMLcD^ 
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[0 0 2 1] Xr7 7°si 0 3i:l±. m^^yyhlc-D 

l^T/^y7/t^AoTl^5fi^7t:^c. RDB 1 0 5<DM'^ 
t^T- 7^1/ ICMLX INSERTS g ^i:UPD ATEi^ fgff ^ 

"^yyhmm mmL(Dm^) icmmn. n? lo 

SERTX^eti:. r-7>tc 1 ff *WA3n§*\ -^cDff^O 
A o T 1/ ^ a I ^ i: e 5 ™ L L a i: CD i - CD T - ^? ^ A n 

SSgP^^^S»e^tc||fft§ (Xr77°S10 4) 0 ^ 

LT. Xr7 7°Sl 1 SlcmtSo 

[0 0 2 2] ffi7^^ Xr77°S 1 0 XMLr-^ 1 20 

0 3*^?)XPatWc:?^JSt^^i^l^^T^rtgPr-^DAl 0 
lcD/Vy7r^c:^&|fiLs XMLr-^ 1 0 3 cDXPatWd^^jS 

tMiwm^'^^^m^misu \H^T-m \ o i 

/cXPath*'^. RDB 1 0 5 cDr-7>cD:^^A*^?5^cDH^^^ 

^ y h*^^ INSERTX^fetf HlcJtJSf^^t 
nTV^/c:!'^'^^. ^nScDDBPn- Ktd^^ LTUPDATE^ 

^mit^ (Xr7 7°S10 6) 0 ^bT. Xr7ysi 

1 3 icMtSo 

[0 0 2 3] Xr77°S 1 1 3T1i. rtgPr-^£D»@ 30 

^Mif^ S^o^^^^y y h cDlIt) D E 9 X 7 ^ 
U ^t)^l:r^^^^^l±7sTyy'^ 1 0 2*^?)CDM^ 

^DEL^fTt^o iifeDcDtf'&^c^i. ^m^^^yv 

^Xi^^im^lcm 1 0 SlcjiiLX. |]*TcD#ttti 
LcD^^dtilNSERTi^fiff 2 g@J;(P^cD|Wli: L/n- 
Htc^ttStt fflLcD^tCtiUPDATEi^fgfTtS (Xr 
1 0 7) 0 ^LT. XMLr-^? 1 0 3 (^):k(Dm'7^i^^ 
•^-cD-tr y h ^S:^ D St ^ ^^^tc o Tl^ § *^f- X 7 ^ 
L. liDBL^dft^TV^^^I^ti. ^cDir^^^yhcD/^ 40 

7 7/^S?Mt?)/ci6tc:Xr7 7°Sl 0 9T^nif-b 

/c/^y7/tt^cD;^y7/^S^c:L (Xr77°S10 
8) . Xr^ySl 0 2A^?)<DffifMSDSb^fft 

7°S 1 0 ST^^cD^^^^^^y hcD;^y7r^^TS^^t'S 

[0024] eCDct^ t^*llfficDJgil<DMSa 1 0 0 

XMLr-^ 1 0 3^RDB 1 0 5lcm$t^f§^lc. 
^m^lC?^^V 1 0 2±lcn-Dim±MlT-^ 1 0 3CD 50 
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mM (DTD) cDAtStS^j;^ W«J3)c2nTl^Sfc 
46. fct^SDSL^SBA^^SCfe^TXMLr-^ 1 0 3 

xt)%^< <rj:^ri^. ff^r^sgtd^^u i o 

Z±\C^^T-^<DV-4X^AtlMlT-^ 1 0 3cDt^ 
[0 0 2 5] ;^[c:. H3cD7n-^^-h:5:#0gLT* 

^fflcDM^cDM#sa2 0 o(D^#(Dmm^^^^xwm 

[0 0 2 6] 0 1 cD«@t^ifFiT 

^^feSl^ctS (03cDXr77°S2O 1) 0 figl^r-^D 

A2 0 Uiir^^^^y h(D7K«ig^c:*t?TV^§/ci6. S?^ 
h cD^^ ^^^^ y h cD5fc^^« St^ ^Mlc^^ § 0 

Tl/^SRDB2 0 5cDr-7>tc:?tbSELECTi^f8fft§ 
(Xr77°S2 0 2) 0 -^t^, Xr7yS2 0 2T5gff L 
/cSQLXcD^fflSScD^^cDl/3-H*^fe^*^f'x7^^t 
§ Ur77°S2 0 3) 0 :^^cDl/3-H*^:^l^:^^ (X 
r7 7°S2 1 IT^NO) . V^-yt^o ^^cDl/3-K 

Xr7 7°S2 0 2T^fiffb/cSQLicD||ff 
|gmcD^^cDPn-H^7x7^L. t#?)n/cfi^rtgPr 
-^DA2 0 1 cD^cDt:^^^^^ hcD/^y7rt<:AtxS (X 
r77°S2 0 4) 0 

[0 0 2 7] rtgPr-^DA2 0 1 (D^gtMcDXP 

ath^^XMLr- ^203cD«DSb lcM£^t^ ^ ^^t^ E 9 
*^^x7^b (Xr77°S2 1 2) . liDjgLcD^&tD 
cD:l'&tiXr7yS2 0 5^1*. SDJgl.cD$^$ D 1? 

cDffiFJf ti?ir > h ^cD y ^ A ^ T V ^ S CD 
T\ 4^^y^cDtMtdj;DSDjgLcD$&tD*^§WJ 

[0 0 2 8] Xf 7 7°S2 0 bXlt. -^cDXPatMC^^jSt^ 

^rtgPr-^DA2 0 \(D^^^^i^yY\L-D\^x.. r^ir 

^0 ^LT. Xr7 7°S2 1 S^dl&o 

[0 0 2 9] Xr7yS2 0 ^Xlt. rtgRr-^?DA2 0 
1 CD« i Ffi cDXPathtc^t jSt S / 7 / cDfi*'^ScD^# 
tc:^iRDB2 0 5^c:?tLTSELECTX^fgff LTA7 7rcD 
Wl&So ^bT. XPatWc:^^jStS^^^i:/^y7r 
(Dfi^XMLr-^2 0 3^c:#ttiiL. rtgPr-^DA2 0 
1 (D«aFfi(DiM^:^^^l&S (Xr77°S2 0 7) 0 
^LT. Xr7 7°S2 1 Stdl&o 

[0 0 3 0] Xr7 7^S2 1 3Xlt. rtgPr-^DA2 0 
1 <D«B f^JcDif fB^-?-cD^^ y h cDlIt) D if 5 ^^f- 
x7^tSo ^^V>hcD||fcDT^:&V^ti^"^iXr7 7° 
S2 1 2*^?)CDM^SDjgb^fftSo ^^^^><yhcD 
llfcDcDtim^. Xr77"S2 0 3A^ScDMa^liDfi 

[0 0 3 1] ^^fficDMIcDMISS 2 0 OT^J^i. XML 
r-^ 2 0 3 ^RDB 2 0 5 ti^^m^t^"^^^. XMLr^^ 
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^^U 2 0 2±tc#^fi™Lr-^2 0 3(Dm^ (DT 

[0 0 3 3] H4™Lr-^(DDTDt. RDB(DDBX4^- 10 

fc. RDBti:. P0Requestr-7>i:P0Itemr-7>i:iD2 

[0 0 3 4] g|5™Lft^(D^i7^i:DBr-7VViD*^^ 

MK(D^^^(I)^? t>. Xpath*'^ VPOReq/PONuraber" , 7 
POReq/PODate" , VPOReq/froraRole/BusinessId" , 
VPOReq/toRole/BusinessId'' i^^(^)im\ PORe 

questr- 7>C> ^ APOId , Date , From, TotDfi^C^^jSt" 20 

path^i'^. VPOReq/Item/POIteniNumber" , 7P0Req/Item 
/Productld" , "/POReq/Item/Request/Amount" , "/PGR 

eq/Iteni/Request/Price" T^^fe^ ^ i^^^Dfil S^liD 
SbgR^'^iD^tcSS. Xpath*^ VPOReq/Location" 
S ^^(^) mtti\ PO 1 1 enir- 7Vl/iD * ^ A PO I d , 1 1 eraNuni 
ber , P I d , Quant i ty , Reques tPr i ce , Locat i on(DM\C 

^0 P0Requestr-7>tD:^^i:sP0IdtP0Itenir 

:^^^£7)||^tC$5o 30 

[0 0 3 5] mQl±Mm^trj:MllT-^(DM#M 

[0 0 3 6] m7l±P^mT-^(DMm\^^sto ^<DM 

(D\H3t-^1±. H 6 (DXMLr- J?(Dtiig^gtH 4 m 

IC^^^X. ^cDXPatht. ^nt?^jS#^t?)nTV^^RDB 40 

[0 0 3 7] ^t; s-fe^^^y h 1 ^^&t^o mc. 

m 5 XMLcDfi;6'^AD 9 Slia^DXpatWi 

"/POReq/PONumber" T\ P0RequestT-7Vl/CD*^i^P0 

Id^cJ^iSt^^DT. xyhUEi^Sir^^^;<>h i ic^fii 
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^0 :^^td^ ?^:!^^>^yh2(DxybU£D^^tc^^*\ 

0 5 ^^WS^t^ P0Requestr-7Vl/O*^ APOIdtP 
0 1 1 emr- A ^ A PO I d t 7°^ -r V U + - 1 7 ^ 

-')y^-(Dmm^h^rc^. 7°^-fvu^-^c:?tjst 

SXpathi:. 7^-Uy4^-mf^tSr-7Vl/&tf* 
^At. /^y7/t^#OxyhUE50^^j^L/'dt. X 
MLOfi^'^AD 5 S^XpathfflOxy h U E51-E54^^^ 

tSo mM^i^yv loxyhUcD^^tcMD. 

XML^Dfi^'^A D 5 ^Sft(DXpathM(?3xy h U E6^4j^ct 

So OTmitc:fei^Tti#xyhU(7)A7 7/ 

[0 0 3 8] J^^Ts g|4iDDTDi:DBX4^-x^T\ ^n?) 

cDPI^c:H5^c:^t?M^*^$)^9. Atft^XMLr-^ 

[0 0 3 9] mT-^^mM^%^m(on3r-nk 
t|i(Dir^^>< y M (D5fe5iC)xy h u Ei*^«a^§tMi: 

LT^:r7h?nS (Xr77°Sl 0 1) o ^(Dt^ 
FirtdS'^jSt^SXPath VPOReq/PONumber" \LM^^t^t 
Z^^b^WLT-^ti^t^m^m (Xr77°Sl 0 2) 0 5fe 
g|*^?tJStS^i^^t:&t)TV^^cDT^X^-^c:^i:&^t\ 
^fcC (DXPathtiXMLr- ^^(DM^UL td?tJSt*§XPat 
hT1i*l^(D'eXr7 7°S 1 0 S^dl&o 
[0 0 4 0] xr^ys 1 0 bXlt. WLf-^(Dimt 

S^^^(Dfi "orderl" ^rtgPr-^cD?»^X> h 

UEl(D/^y7/«flU rtSBr-^cD^Bt^StM^ 

fT^n^v^ (xr^ysi 0 6) 0 ^^^^yV(D 

^t>^Xim\^(DX\ Xr^ys 1 0 2 

DELUfft^o XPath VPOReq/PODate'' , VPOReq/ 
fromRole/BusinessId'* , VPOReq/toRole/BusinessI 
d" fd^V^T|WHi£D^:t (Xr77°S10 2. Xr77°S 

1 0 5) ^|iDjgL/c|ga^ rtgPr-^?ti:Bl8^c:^t^t 

[ 0 0 4 1 ] ^^(DXPath VPOReq/ Item" td^V^T^i. 
OXPath^^XMLr- ^ ^(DU D S btd^^jSt S ? 

ir^7^^><yh2(ea-:5<M (li^BLgP^^^DM) tdA 

0 3(7)Ma^^fTtSo *#:e^tc^i. M^mmr-^ 

RequestT-7Vl/tc:MtINSERK^fgfftS (Xr^^S 

1 0 3) 0 »f1^Mt<tft^r-7VHiir^^^y 
h 1 (D/^y7/*'^ST^:^l^fe(?)tc?^jStSr-7Vl//ctt 
T^fe^o ^^D/ci6. P0Requestr-7>/c^t*^?^*t:& 
D . X y h U E6 O / 7 / $ S PO 1 1 emr - 7Vl/ 
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[0 0 4 2] :klC. Cm?ath VPOReq/Item'' tc^JS 

mmnmcmn^n^ ur^ysi o 4) 0 

[0 0 4 3] 9tf. T-'t^yyVZamm) XPath " / 
POReq/PONimber" " /POReq/Item" 

< y hcDXPatht^^jSL/c t cDT^S D . DB 

r-7>'rii7°^^ V y i: 7 ^ - U y ^-^Di^^c 

rlcX^X^^^m "orderl" ^ntf-b Ur77°Sl 
0 9) . :^(DXPath "POItemNumber" tdlC^o t^j:t^ 

[0 0 4 4] =?'{l^yyh2lcmM?ath "PO 

IteraNumber" , "Product Id" , "Request/Amout" , 20 

"Request/Price" ^d^^V^TXr 7 7°S 1 0 2 . Xr7 

[0 0 4 5] ^nT^ir^^^^>h2(D||t)D&^Dt^\ ir^^^ 

^yh(Dmm(Dm^^n^ (xf77°sio7) o 4^ 

(Dtf-^. ^^^?(yh2(j)/^y77icx^r^^^m^7j:i^ 

DBC)P0Itemr-7>tc:?^LTINSERTiA^f8ff2n§o ^ 

1 1 . 7VI/P0 1 1 enir- 7Vl/(D * ^ A Locat i on^dj^ 
jS^^fiti. h U E6^D/^y 7 / tdT^/cAt^ Tl^Sl^ 

[0 0 4 6] gfetd^^XMLr-^ti. SDSbOXPath 

(D VPOReq/Item" 3^'a'StlTV^^CDT\ [Wlli^D 

^i: Ur^ysi 0 2. Xr^ysi 0 5. Xr^^S 

107) ^fet 2InlliDSLT. P0Iteiiir-7Vl/^c:?fL 
T$) t 2 [HlINSERTXA'^f§^TSn^ y h 2 ^dOl^ 

[0 0 4 7] iri7'7< y M (D^^cDXPatWi; 7P0Req/Loc 
ation" T\ C:nt<:ilLXr77°S 1 0 2 i:XT77°S 1 
0 S^&Uff L/clSS. rtgPT-^^i:Hl O^d^tt^Dt 40 
i&So ^bTs " /POReq/Location" It, "{l^y^yhZ 

(Dl:\ Ktc:lNSERtt*^f§ffM^(DP0Itemr-7Vl/(D^n 
-Htc^T^LT. C<DAy7rlcX^r\^^^im7il^. DB 

7 7°S 1 0 6) 0 :^^tc:XT7ys 1 0 KDMHl^A^tiK 

Xr77°S 1 0 7l± r^(7)^^7^><y h(D/^y7rTjga 

^D^im/^y7r^ci?/ctcieft$n/ct(D*^?Si^/ci6. 
fqife L:&v\ c:nT^i^';?< y h 1 ^Dllt) D T\ XMLr- 50 
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^ iDRDB^cD^&|fi®a^ll7 1 S 0 C 0 1 1 ^dRDB^dl&ffl 
[0 0 4 8] &.±(DM#M^'l±. Xr^ys 1 0 3lc^ 

ysi 0 sicu^xmm^^imt^^M. xt77°s 

1 0 7tc:fcV>TUPDATEi^'gfflt'?):^Sti3gni&V\ ^ 
[0 0 4 9] M;ta^H7(Dxy hUE2:^)^xy hUEStEG 
^^y^yMa)xyhyE4tT^tD®a^||;^T. lit)}gL 

m'T^mmi^xmm^^^^^yh I icMt^T^ryy' 

SI 0 3tc:feV^T. xy hUE2(7)/^y7/*'^*/cS&cD 

a^|$^T. xyhUE2(Dffia^c:^Si:. Xr7 7°Sl 
0 5T^xyhUE2(D/^y7/M*^A5/ci6. M^^^?^ 

yv i(DM^II^^^C)Xr7 7°si 0 7tc:fev^T. 

xy h UE2(D/^y 7/tcA^Tl^§fi*WDATEX^'|£ffl 

LT^ P0Requestr-7Vl/tD;^^i:sDate^c:#t2vSn 

[0 0 5 0] S/c. Xr7 7°S 1 0 3 T^UPDATEX^^^ffiffl 
lcX^m(^M'^^^?^yhlcMt^7.T-j7'Sl 0 3XIU 

NSERTX*^«ffl^ns*\ 2msm(D^'^^^?^yh(D 

mm^xm<Dm^^^?^yhicm^7.Ty7'si 03 

[0 0 5 1] M^. H4(DDTDtDBX^-VT\ ^tl?) 

[0 0 5 2] XMLr-^cD#tttlb^$^i6^MtDrtgPr 
-^DA2 0 1 (Dm^Mim7lC^stt,(Dtrj:^Xio 

C(0^(D^^^?(yh \(D9€M(^^yhVElffWSt 

^tMtLX^yh^n^ CXr7yS2 0 1) o 

ic^ ^:c>^:r^^^;<yMTt^jSf^tt?)nTi^SDB:^^A(D 

fi'^MftssELECTXA'^H 1 1 X7jk^n^\H^mm?Q 

Requestr-^VHd^tL^ff^nS (Xr7yS2 0 

2) 0 l-3-F*^#i£^^^DT\ Xr77^S2 0 4tc:l 
tS (Xr7yS2 0 3) 0 SELECTi(D^fflp*^7x7 
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